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LIQUID CRYSTAL DISPLAY MODULLE
PACKAGEL

BACKGROUND OF THE INVENTION

1. Field of Invention

The mvention relates to a liquid crystal display module
package, and more particularly to a liquid crystal display
module package which has a light reflector with thermal
conductivity and a light absorber with thermal conductivity.

2. Related Art

Generally, 1n aliquid crystal display module (LCM), a light
emitting diode (LED) 1s used as a light source to provide light
which 1s guided by a backlight module to a liquid crystal
panel. In order to have a better outcome for a LCM, a LED
needs more power, which 1s generally accompanied by cre-
ating more heat. As a result, the display quality of the LCM
decreases and some unwanted effects, such as low contrast
rat1o and the material deteriorating, also occur.

A conventional LCM usually generates a lot of heat due to
the requirement of high brightness of backlight module.
While the heat 1s unable to be efficiently removed, the LCM
often overheats. For example, in U.S. published application
Ser. No. 2004/0076768, an LCM 1s disclosed in which a
double coated tape (DCT) 1s utilized to bind the liquid crystal
panel with the backlight module. In addition, one side of the
DCT 1s low retlective and the other side of the DCT 1s high
reflective. The high reflective side 1s consisted of a white
polyethylene terephthalate (PET) to bind the backlight mod-
ule, and the low reflective side 1s consisted of a black material
formed on the white PET to bind the liquid crystal panel. The
black low retlective side can absorb light, so as to avoid the
interiference due to the reflective ambient light reflected by the
tape. Moreover, since the high reflective side of the tape 1s
composed of a white PET material and faces toward the
backlight module, the light emitted from the backlight mod-
ule could be effectively reflected by the tape. Theretfore, the
light efficiency could be improved. However, the PE'T mate-
rial has no thermal conductivity to dissipate the heat. Besides,
a conventional thermal conductive DCT 1s made by distrib-
uting the thermal conductive ceramic particles i acrvlic
foam, which can not provide a light reflective side and a light
absorption side to meet the need when the liquid crystal panel
and the backlight module are bound.

According to the description above, 1n an LCM, the ele-
ment for sticking the liquid crystal panel and the backlight
module together requires both of the light reflective and the
light absorption properties, and 1t also requires to effectively
dissipate the heat generated by the backlight module. There-
tore, how to provide a package structure which improves the
thermal conductivity of the LCM and the light efficiency of
the backlight module 1s an important 1ssue.

SUMMARY OF THE INVENTION

According to the foregoing problems, the invention pro-
vides a liquid crystal display module (LCM) package, which
uses a light absorber with thermal conductivity (hereafter
called a light absorber for short) and a light reflector with
thermal conductivity (hereafter called a light reflector for
short) to bind a liquid crystal panel and a backlight module 1n
order to dissipate the internal heat of the LCM, wherein at
least one of the light absorber and the light reflector has the
characteristic of thermal conductivity. Hence, the light
absorber or the light reflector can dissipate the heat of back-
light module. Preferably, both of the light absorber and the
light reflector have the characteristic of thermal conductivity.
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In this case, the heat from backlight module can travels
through the light reflector to the light absorber. The light
reflector attached to the backlight module can improve the
light efficiency of the backlight module and the light absorber
attached to the liquid crystal panel can avoid the reflection
interference from the ambient light.

Hereinafter, several illustrative embodiments of the inven-
tion are presented, each of which includes a liquid crystal
panel, a light absorber, a light reflector and a backlight mod-
ule. In one embodiment, one side of the light absorber binds
with one side of the liquid crystal panel, one side of the light
reflector binds with the other side of the light absorber, and
one side of the backlight module binds with the other side of
the light reflector, so as to conduct the heat from the backlight
module to the light reflector and the light absorber.

Further, the light absorber includes a first resin layer, a
plurality of first thermal conductive particles, a plurality of
light absorption particles and a first adhesive. The first ther-
mal conductive particles and the light absorption particles
distribute in the first resin layer, and the first adhesive 1s
coated on the first resin layer. In addition, the light reflector
includes a second resin layer, a plurality of second thermal
conductive particles, a plurality of light reflective particles
and a second adhesive. The second thermal conductive par-
ticles and the light reflective particles distribute 1n the second
resin layer, and the second adhesive 1s coated on the second
resin layer. Moreover, the light reflector may be composed of
other materials, which include a metal layer and an adhesive
layer disposed on the metal layer.

In another embodiment, the LCM package of the invention
can further include a thermal conductive layer located
between the light absorber and the light reflector. The thermal
conductive layer includes a third resin layer and a plurality of
thermal conductive particles. The third thermal conductive
particles distribute 1n the third resin layer. In addition, the
thermal material can be a metal.

The features and practice of the preferred embodiments of
the imvention will be illustrated below in detail with reference
to the drawings.

Further scope of applicability of the invention will become
apparent ifrom the detailed description given hereinafter.
However, 1t should be understood that the detailed description
and specific examples, while 1ndicating pretferred embodi-
ments of the invention, are given by way of illustration only,
since various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled in
the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will become more fully understood from the
detailed description given below, which 1s for illustration only
and thus 1s not limitative of the invention, wherein:

FIG. 1 1s a first embodiment of the invention:

FIG. 2 1s a second embodiment of the invention;

FIG. 3 1s a third embodiment of the invention;

FI1G. 4 1s a fourth embodiment of the invention;

FIG. 5 1s a fifth embodiment of the invention;

FIG. 6 1s a sixth embodiment of the invention; and

FIG. 7 1s a seventh embodiment of the invention.

DETAILED DESCRIPTION

The contents of the invention are described i1n details
through specific embodiments with reference to the figures.
The reference numerals mentioned in the specification corre-
spond to equivalent reference numerals 1n the figures.
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As shown 1in FIG. 1, 1t 1s a first embodiment of the inven-
tion. The liquid crystal display module (LCM) package may
include a liquid crystal panel 100, a light absorber 120, a
thermal conductive layer 150, a light reflector 130, and a
backlight module 140. The light absorber or the light reflector
has the characteristic of thermal conductivity; even both of
the light absorber and the light retflector have the characteris-
tic of thermal conductivity. Hereinafter, we use the examples
that both of the light absorber and the light reflector have the
characteristic of thermal conductivity for illustrating the
invention. One side of the light absorber 120 binds with one
side of the liquid crystal panel 100, one side of the light
reflector 130 binds with the other side of the light absorber
120, and one side of the backlight module 140 binds with the
other side of the light reflector 130, so as to conduct the heat
generated from the backlight module 140 to the light reflector
130 and the light absorber 120. The backlight module
includes a light guide plate, a diffuser, a reflect sheet, and a
light emitting diode (LED).

The light absorber 120 1ncludes a first resin layer 120a and
a first adhesive 120b6. The first resin layer 120a 1s made by
mixing the resin, thermal conductive particle, and light
absorption particle. The thermal conductive particles are
metal particles, graphite particles or ceramic particles. The
metal particles can be made of copper, silver, nickel, 1ron,
aluminum, tin, cobalt, chromium, manganese or alloys
thereof. The light absorption particles can be black color
particles. In addition, the first resin layer 1s used as a medium
to distribute the thermal conductive particles and the light
absorption particles therein, so that the first resin layer 120a
can have a thermal conductive property to absorb the ambient
light. Therefore, the retlection interference caused by the
ambient light can be avoided. Coating an adhesive on the
surface of the first resin layer 120a forms the first adhesive
120b. The first adhesive 1205 can make the light absorber 120
be capable of adhering to the liquid crystal panel 100.

The thermal conductive layer 150 may include polyethyl-
ene terephthalate (PET), polytetrafluoroethylene (PTFE) or
other resins such as polyolefin resins, mixed with the thermal
conductive particles to form a thicker layer for supporting the
light absorber 120 and the light reflector 130. Besides, the
thermal conductive layer 150 can be a metal layer. The mate-
rial of the metal layer can be copper, silver, nickel, 1ron,
aluminum, tin, cobalt, chromium, manganese or alloys
thereol. A preferred thickness of the thermal conductive layer
150 ranges from 500 A to 1000 um.

The light reflector 130 may include a second resin layer
130a and a second adhesive 1305. The second resin layer
130a 1s made by mixing the resin, thermal conductive par-
ticle, and light reflective particle. The light retlective particles
may be white color particles. In addition, the second resin
layer 1s used as a medium to distribute the thermal conductive
particles and the light reflective particles therein, so that the
second resin layer 130a can have a thermal conductive prop-
erty and be capable of being a reflective surface of the back-
light module 140 for improving the light efficiency. Coating
an adhesive on the surface of the second resin layer 130a can
form the second adhesive 1305. The second adhesive 13056
can make the light reflector 130 be capable of adhering to the
backlight module 140. Besides, the second resin layer 1304
can be a metal layer and the second adhesive 1305 can be an
adhesive layer coated on the metal layer. The metal material
can 1include copper, silver, nickel, 1ron, aluminum, tin, coballt,
chromium, manganese or alloys thereof. A preferred thick-
ness of the metal layer ranges from 10 A to 100 pum.

In the first embodiment, the heat generated from the back-
light module 140 during the operation 1s conducted through
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the light reflector 130, the thermal conductive layer 150, and
the light absorber 120 to the liquid crystal panel 100. There-
fore, the heat can be dissipated effetely.

As shown 1n FIG. 2, 1t 1s the second embodiment of the
invention. The light absorber 120 1s made by mixing the resin,
thermal conductive particle, light absorption particle, and
adhesive, so that the light absorber 120 1s thermal conductive,
light absorptive, and sticky. When a third resin layer with
thermal conductive particles 1s chosen as the thermal conduc-
tive layer 150, the light reflector 130 1includes a second resin
layer 130a with a second adhesive 13056 disposed thereon.
When a metal material 1s chosen for the thermal conductive
layer 150, the light reflector 130 includes a second resin layer
130a that 1s made by mixing the resin, thermal conductive
particle, and light reflective particle. The second adhesive

1306 capable of adhering to the backlight module 140 1s
coated on the second resin layer 130a.

As shown 1n FIG. 3, it 1s the third embodiment of the
invention. The light reflector 130 1s made by mixing the resin,
thermal conductive particle, light reflective particle, and
adhesive, so that the light reflector 130 1s thermal conductive,
lightretlective and sticky. The thermal conductive layer 150 1s
made by mixing a resin with thermal conductive particles or
a metal material. The first resin layer 120a for the light
absorber 120 1s made by the resin, thermal conductive par-
ticle, and light absorption particle, so that the first resin layer
120a 1s thermal conductive and light absorbable. The first
adhesive 12056 capable of adhering to the liquid crystal panel
100 1s coated on the first resin layer 120a.

As shown 1n FIG. 4, 1t 1s the fourth embodiment of the
invention. The light absorber 120 1s made by mixing the resin,
thermal conductive particle, light absorption particle, and
adhesive, so that the light absorber 120 1s thermal conductive,
light absorptive, and sticky. The thermal conductive layer 150
1s made by mixing a resin with thermal conductive particles or
ametal material. The light reflector 130 1s made by mixing the
resin, thermal conductive particle, light reflective particle,
and adhesive, so that the light reflector 130 1s thermal con-
ductive, light reflective, and sticky.

In the first, second, third, and fourth embodiments, since
the thermal conductive layer 150 provides support to the light
absorber 120 and the light reflector 130; therefore, less mate-
rial 1s needed 1n the light absorber 120 and the light reflector
130, so costs can be reduced.

As shown 1n FIG. 5, 1t 1s the fifth embodiment of the

invention. The liquid crystal display module (LCM) package
may include a liquid crystal panel 100, a light absorber 120, a
light reflector 130 and a backlight module 140. The light
absorber 120 may include a first resin layer 120a and a first
adhesive 12056. The first resin layer 120a 1s made by mixing
the resin, thermal conductive particle and light absorption
particle. Coating an adhesive on the surface of the first resin
layer 120a can form the first adhesive 1205. The first adhesive
12056 may make the light absorber 120 be capable of adhering
to the liquid crystal panel 100.

The light reflector 130 may include a second resin layer
130a and a second adhesive 1305. The second resin layer
130a 1s made by mixing the resin, thermal conductive par-
ticle, and light reflective particle. The resin 1s not only used as
a medium to distribute the thermal conductive particles and
the light absorption particles therein but also supports the
light absorber 120 by large amount of resin. Coating an adhe-
stve on the surface of the second resin layer 130a can form the
second adhesive 1305. The second adhesive 1305 can make
the light retlector 130 be capable of adhering to the backlight
module 140. In addition, the second resin layer 130a can be a
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thicker metal layer to support the light absorber 120. Also, the
second adhesive 1305 can be coated on the metal layer.

Moreover, a certain amount of resin can also be added to
the first resin layer 120a for supporting the light reflector 130.
Therefore the resin for supporting may not be necessary
included in the second resin layer 130a, which can thinner the
thickness of the second resin layer 130a.

In the fifth embodiment, the heat generated from the back-
light module 140 during the operation may be conducted
through the light reflector 130 and the light absorber 120 to
the liquid crystal panel 100. Therefore, the heat dissipation
elfect can be improved.

As shown 1n FIG. 6, 1t 1s the sixth embodiment of the
invention. The light absorber 120 1s made by mixing the resin,
thermal conductive particle, light absorption particle, and
adhesive, so that the light absorber 120 1s thermal conductive,
light absorptive, and sticky. The light reflector 130 may
include a second resin layer 130q and a second adhesive 1305.
The second resin layer 130q 1s made by mixing the resin,
thermal conductive particle, and light reflective particle, and
the amount of the resin 1s plenty enough for supporting the
light absorber 120. Coating an adhesive on the second resin
layer 130a can form the second adhesive 1305. In addition,
the second resin layer 130a can be a thicker metal layer to
support the light absorber 120, and the second adhesive 1305
can be coated on the metal layer.

Moreover, a certain amount of resin can also be added to
the light absorber 120 for supporting the light reflector 130.
Therefore the resin for supporting may not be necessary
included in the second resin layer 130a, which can thinner the
thickness of the second resin layer 130a.

As shown 1n FIG. 7, it 1s the seventh embodiment of the
invention. The light absorber 120 1s made by mixing the resin,
thermal conductive particle, light absorption particle, and
adhesive, so that the light absorber 120 1s thermal conductive,
light absorptive, and sticky. The light reflector 130 1s made by
mixing the resin, thermal conductive particle, light reflective
particle, and adhesives, so that the light reflector 130 1s ther-
mal conductive, light reflective, and sticky. In addition, the
amount of the resin 1s plenty enough for supporting the ther-
mal light absorber 120.

Moreover, a certain amount of resin can also be added to
the light absorber 120 for supporting the light reflector 130.
Therefore the resin for supporting may not be necessary
included in the light reflector 130, which can thinner the

thickness of the light retlector 130.

In the fifth, sixth, and seventh embodiments, since plenty of
resins are added to the light absorber 120 or the light reflector
130 to support them, the thermal conductive layer 150 1n the
first, second, and third embodiments 1s not necessary in the
fifth, sixth, and seventh embodiments.

According to the description above, the LCM package
applies the light absorber 120 and the light retlector 130 to
bind the liquid crystal panel 100 and the backlight module
140 to etfectively dissipate the internal heat. Besides, the
internal light efficiency can be improved by the light reflector
130 which adheres to the backlight module retflecting the light
from the backlight module 140, and the reflection interfer-
ence caused by the ambient light can be further avoided by the
light absorber 120 which adheres to the liquid crystal panel
100 absorbing the ambient light. The processes and the mate-
rials for the light absorber 120 and the light reflector 130 may
be modified according to the design of package as long as
light absorbing with thermal conductivity property and/or
light reflecting with thermal conductivity property are pro-

vided.
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While the illustrative embodiments of the invention have
been set forth for the purpose of disclosure, modifications of
the disclosed embodiments of the invention as well as other
embodiments thereof may occur to those skilled 1n the art.
Accordingly, the appended claims are intended to cover all
embodiments, which do not depart from the spirit and scope
of the mvention.

What 1s claimed 1s:

1. A liquid crystal display module (LCM) package, com-
prising:

a liquid crystal panel;

a light absorber having a first side and a second side,
wherein the first side of the light absorber with thermal
conductivity binds with one side of the liquid crystal
panel;

a light reflector having a first side and a second side,
wherein the first side of the light reflector with thermal
conductivity binds with the second side of the light
absorber with thermal conductivity; and

a backlight module, wherein one side of the backlight
module binds with the second side of the light reflector
with thermal conductivity;

wherein at least one of the light absorber and the light
reflector has thermal conductivity;

thereby the heat generated from the backlight module 1s
conducted to at least one of the light reflector and the
light absorber.

2. The LCM package of claim 1, wherein the light absorber

COmMprises:

a first resin layer;

a plurality of first thermal conductive particles distributed
in the first resin layer;

a plurality of light absorption particles distributed in the
first resin layer; and

a first adhesive coated on the first resin layer.

3. The LCM package of claim 2, wherein the first thermal
conductive particles are metal particles, graphite particles, or
ceramic particles.

4. The LCM package of claim 3, wherein the metal par-
ticles are selected from the group consisting of copper, silver,
nickel, 1ron, aluminum, tin, cobalt, chromium, manganese,
and alloys thereof.

5. The LCM package of claim 2, wherein the light absorp-
tion particles are black color particles.

6. The LCM package of claim 1, wherein the light reflector
COmMprises:

a second resin layer;

a plurality of second thermal conductive particles distrib-

uted 1n the second resin layer;

a plurality of light reflective particles distributed 1n the
second resin layer; and

a second adhesive coated on the second resin layer.

7. The LCM package of claim 6, wherein the second ther-
mal conductive particles are metal particles, graphite par-
ticles, or ceramic particles.

8. The LCM package of claim 7, wherein the metal par-
ticles are selected from the group consisting of copper, silver,
nickel, 1ron, aluminum, tin, cobalt, chromium, manganese,
and alloys thereof.

9. The LCM package of claim 6, wherein the light reflective
particles are white color particles.

10. The LCM package of claim 1, wherein the light reflec-
tor comprises:

a metal layer; and

an adhesive disposed on the metal layer.

11. The LCM package of claim 10, wherein the material of
the metal layer 1s selected from the group consisting of cop-
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per, silver, nickel, 1ron, aluminum, tin, cobalt, chromium,
manganese, and alloys thereof.

12. The LCM package of claim 10, wherein the thickness
of the metal layer ranges from 10A to 100um.

13. The LCM package of claim 1, further comprising a

thermal conductive layer located between the light absorber
and the light retlector.

14. The LCM package of claim 13, wherein the thermal
conductive layer comprises:

a third resin layer; and

a plurality of third thermal conductive particles distributed
in the third resin layer.
15. The LCM package of claim 14, wherein the third ther-
mal conductive particles are metal particles, graphite par-
ticles, or ceramic particles.

10
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16. The LCM package of claim 15, wherein the metal
particles are selected from the group consisting of copper,
silver, nickel, 1ron, aluminum, tin, cobalt, chromium, manga-
nese, and alloys thereof.

17. The LCM package of claim 13, wherein the thermal
conductive layer 1s made of a metal matenal.

18. The LCM package of claam 17, wherein the metal
material 1s selected from the group consisting ol copper,
silver, nickel, 1ron, aluminum, tin, cobalt, chromium, manga-
nese, and alloys thereof.

19. The LCM package of claim 13, wherein the thickness
of the thermal conductive layer ranges from 500A to 1000um.
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